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Synthesis of various composite materials through 

underwater shock wave compression  
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InthepresentinveBti脚tion，V8riouspowdersareshockcompreBSedbyunderw8ter8hock  

WaVe＄gener8tedbythedetonationorAneXplosive・Underw且terSh∝k8ynthesisu8ingexplo8ive8  

0恥r8unlimitedpotentialintheotherwi＄edi爪cult－tO・Synthesi＄met81powder8．Met8lm8trix  

COmpOSites＆ndcompo8ite80rintermet＆11ic＄，Ofrbringextra8trength．8tifrne8＄8ndhigher  

temper8tureCApabilitiesincomp8ri80ntOtheconventionaImateri＆1s，arehbric8ted．The8hock  

Synthesi80fcomposite80f8luminum，tit8niumandtit且niumba＄edintermetallic8i88ddre88ed  

tointhispaper・Anexperiment8lset・up，COnSistingofexplosives，W8terCOIumn8ndpowder  

part8，i＄employedEbrthepre8entinvestig8tion．Theexplosiveisdeton8tedthrough8neXplo8ive  

len8t00btain8plan8r8hockwavetoen8ureunifbrmconsolid＆tion．The8hockwave8prOpagating  

throughthew8termediumcanbecontr011edbythem＆nipulationoftheheightofw8terCOlumn．  

Thi8methodi880nedimen8ionAl8hocktran8mi8Bionteclmique8ndcanbeu8edLbrobtaining  

relativelylowunderwater8hockpre88ureat8－13GPa．Thesynthe8izedcompACt8且re8ubjected  

tomicro8naly8i88ndtheerrbctBOnintrA・p8rticledeformation，inter・p8rticleinter8Ction，fhcture，  

andm8teri81con軸urationalchAnge8aredi8Cu8Sed．  

1．lntrodu¢tion   

Duringthep88tLbwdecAdeBLheneedtocreate  

advanced m8teri818h8SincreABed manifold．  

Particularly so，in the area80raerOSpaCe，  

electronics，medical＆ndotherrelatedindustries  

whereinimproved and unlqueprOpertie8are  

m8ndatory．Shocklo8dingorfer88VaIuable  

altern8tivetotbeconvention81proces8e8．The  

8pplicationorshockloAdi叩OnpOrOuSpOWder  
mixture8C8n reSultin the modirication orthe  

micro8truCture＆ndcreate fhvorableconditions   

b88edonthedra8ticchangeofthe8tAtewithina  

Shortperiod．Shock8ynthe8iBCanbee爪妃tivelyused  

tocreatenewm＆teri818，Whichc8nnOtbeproduced  

byconventionalmethod8．   

Thepresentinve8tig8tionexploreB8methodfor  

＄hockcompre＄8ingpowder8u8ingunderwater  
＄hockw8Ve．Usingthea88embly，iti8ea8ytO  

COntrOlthe8hock pre88ure by chAnging the  

dimen＄ion＄Oftheas8emblyl）21．controlledpre88ure  

usingsuchtechniquei88ppliedto80mePOWde  
mixttues，andthepo88ibilityform8kingcomposites  

throughdeEbrm＆tionof80ftercomponentAnd  

throughreactionofmixedelementpowder8are  
demon8trated．The88mpleB reCOVered Are  

characterizedu8ingoptic81microBCOpe，SEMAnd  

Xrraydi恥8Ctionanaly8i8．   

2．The as＄embJy and the experimentalprocedure   

Thea88emblyu層edrbrtheexperiment8i8  
illustr8tedinFig．l．Thea88emblyiBCOmpO8edof  

threep8rtS，（l）explosive18yer，（2）wAterhyerAnd  

（3）powder18yer，andthe18yer8areCOnt8inedin  
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